Inhibition of osteoclastogenesis by the secretion of osteoprotegerin in vitro by rat dental follicle cells and its implications for tooth eruption.
Tooth eruption requires the presence of the dental follicle, a loose connective tissue sac that surrounds each unerupted tooth. Early postnatally in the rat, the follicle secretes colony-stimulating factor-1 (CSF-1) and monocyte chemotactic protein-1 (MCP-1), chemotactic molecules that are probably responsible for the recruitment of mononuclear cells. These cells, in turn, fuse to form osteoclasts, which are required for alveolar bone resorption to form an eruption pathway. Recent studies have shown that the osteoprotegerin (OPG) gene is expressed in the dental follicle, but in the first mandibular molar of the rat, that expression is reduced at day 3, the time of maximal osteoclast numbers on the alveolar bone. Inhibition of OPG expression at this time would allow osteoclast formation/activation. To determine if the dental follicle cells do secrete OPG that inhibits osteoclastogenesis, spleen cell cultures were established and soluble osteoclast differentiation factor (ODF) and CSF-1 added to some of them to promote osteoclast formation. In other cultures, dental follicle cells were added in an insert, such that they did not touch the spleen cells. Using a quantitative, tartrate-resistant acid phosphatase (TRAP) assay, it was shown that ODF and CSF-1 promoted osteoclastogenesis in the spleen cell cultures, but the addition of the follicle cells inhibited this and returned the TRAP activities to those seen in cultures of spleen cells only. Adding anti-OPG to these cultures, however, negated the effect of the follicle cells, demonstrating that OPG was the inhibitory molecule secreted by those cells. The follicle cells also immunostained for OPG, confirming that they synthesize OPG. These findings, coupled with those of other studies which show that the periodontal ligament (a derivative of the dental follicle) also secretes OPG, indicate that, except for the period of time in tooth eruption, where osteoclast formation is needed to form an eruption pathway, secretion of OPG would be the norm, presumably to prevent resorption of alveolar bone and subsequent disruption of the periodontal ligament.